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DETAILED ACTION 
Information Disclosure Statement 

1 . The information disclosure statement filed on October 5, 2001 fails to comply 
with the provisions of 37 CFR 1 .97, 1 .98 and MPEP § 609 because the following 
reference is not available to the examiner: "Chest Radiograph Enhancement Using the 
Weighted Unsharp Mask", Jackson et al. It has been placed in the application file, but 
the information referred to therein has not been considered as to the merits. Applicant 
is advised that the date of any re-submission of any item of information contained in this 
information disclosure statement or the submission of any missing element(s) will be the 
date of submission for purposes of determining compliance with the requirements based 
on the time of filing the statement, including all certification requirements for statements 
under 37 CFR 1.97(e). See MPEP § 609 H C(1). 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1, 5, 14, 18 and 27 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Jain, "Fundamentals of Image Processing", 1989. 

Regarding claim 1, Jain discloses an image-processing method, which carries 
out a unsharpening process by adding to the image data of the original image the 
second-order differential (See equation 9.20, page 351 ) with respect to each pixel, the 
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second order differential being obtained by 1 ) defining the distribution of image data of 
an original image as a function, and 2) taking the Laplacian of that function, wherein the 
degree of the unsharpening process is controlled by altering a first parameter "A" (See 
equation 7.31 , page 249) for determining the size of the second-order differential to be 
added to the image data of the original image (Pages 248-249; pages 351-353). The 
process discussed by Jain is an unsharpening process and not a sharpening process. 
However, by making the first parameter A<0, the formula for unsharpening discussed in 
Jain would become a shapening formula. Therefore, it would have been obvious to one 
of ordinary skill in the art at the time the invention was made to change the first 
parameter in Jains's formula to a value less than zero to perform sharpening. The 
motivation to do so would help an imaging system to enhanced blurred images. 

Regarding claim 5, Jain disclose that image enhancement can be perform to 
color images by independently transforming the input color coordinates of each pixel 
into another set of color coordinates, where the image in each coordinate is enhanced 
by its own (monochrome) image enhancement algorithm (Page 262-263, Section 7.8). 

Regarding claim 14, Jain as discussed in claim 1, teaches a recording medium, 
which has an image-processing program recorded therein, the image-processing 
program being arranged to allow a computer to carry out a sharpening process by 
subtracting from the image data of the original image the second-order differential with 
respect to each pixel, the second order differential obtained by 1) defining the 
distribution of image data of an original image as a function, and 2) taking the Laplacian 
of that function, wherein the computer is allowed to execute a process for controlling the 
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degree of the sharpening process altering a first parameter for determining the size of 
the second-order differential to be subtracted from the image data of the original image. 
Since Jain teaches the sharpening process as algorithms to be used in image 
processing programs and represent the process with computer generated images of 
said processes, the use of a memory for storing those programs is necessitated in Jain 
and Chan. Grounds for rejecting claim 1 apply here. 

Regarding claim 18, Jain disclose that image enhancement can be perform to 
color images by independently transforming the input color coordinates of each pixel 
into another set of color coordinates, where the image in each coordinate is enhanced 
by its own (monochrome) image enhancement algorithm (Page 262-263, Section 7.8). 

Regarding claim 27, Jain discloses an image-processing method, wherein an 
unsharpening process is carried out based on the following equation: 

v(m,n) = u(m 9 n) -Xg(m,n) , (Formula 7.31, page 249), wherein u(m,n) is a pixel 
value of a target pixel in an original image, v(m,n)\s a pixel value of the target pixel after 
carrying out the unsharpening process with respect to the original image, and g(m,n)\s 
a function commonly used as the Laplacian V f2 f{ij) (See page 351, formula 9.20) is a 
function obtained by carrying out a Laplacian process based on the pixel value of the 
target pixel and pixel values of a plurality of pixels adjacent to the target pixel, and a 
resulting output value of v(w,«)from the unsharpening process is adjusted by setting a 
value "X" variable. The process discussed by Jain is an unsharpening process and not 
a sharpening process. However, by making the first parameter X < 0, the formula for 
unsharpening discussed in Jain would become a sharpening formula. Therefore, it 
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would have been obvious to one of ordinary skill in the art at the time the invention was 
made to change the first parameter in Jains's formula to a value less than zero to 
perform sharpening. The motivation to do so would help an imaging system to 
enhanced blurred images. 

4. Claims 2, 6, 7, 9, 19, 20 and 22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Jain, "Fundamentals of Image Processing", 1989 in view of Chan, US 
Patent 6,665,447 B1. 

Regarding claim 2, Jain does not explicitly disclose that data that is 
representative of the characteristic of the image data is extracted from the inputted 
image data, and the first parameter is set by inputting this data to a predetermined 
algorithm. 

However, Chan teaches a method for enhancing image data by sharpening 
wherein data representative of the characteristic of the image data is extracted from the 
inputted image data, and a gain being used for determining the amount of sharpening is 
set by inputting this data to a predetermined algorithm (Col. 4, lines 21-57; col. 5, lines 
21-44). 

Therefore, taking the combined teaching of Jain in view of Chan as a whole, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to modify Jain by setting the first parameter by inputting the data representative of 
the characteristic of the image to a predetermined algorithm. The motivation to do so 
would help the sharpening process to sharpen real objects in the image and to avoid the 
sharpening of JPEG compression artifacts as suggested by Chan (Col. 4, lines 21-49). 
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Regarding claim 6, Jain discloses an image-processing method, which carries 
out an unsharpening process by subtracting from the image data of the original image 
the second-order differential with respect to each pixel, the second order differential 
being obtained by first defining the distribution of image data of an original image as a 
function. The process discussed by Jain is an unsharpening process and not a 
sharpening process. However, by subtracting the second differential, the formula for 
unsharpening discussed in Jain would become a sharpening formula. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to change the first parameter in Jains's formula to a value 
less than zero to perform sharpening. The motivation to do so would help an imaging 
system to enhanced blurred images. 

Jain does not teach that the second-order differential is obtained by the sum total 
of differences in value between a target pixel and a plurality of pixels in the vicinity 
thereof, and each of the differences is multiplied by a coefficient, with the coefficient 
being varied depending on the size of the corresponding difference. 

However, Chan teaches a method for enhancing image data by sharpening 
wherein a second differential is used for performing said sharpening process. Wherein 
the second differential is obtained by the sum total of differences in value between a 
target pixel and a plurality of pixels in the vicinity thereof, and each of the differences is 
multiplied by a coefficient (Gain), with the coefficient being varied depending on the size 
of the corresponding difference (Col. 4, lines 21-57; col. 5, lines 21-44). 
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Therefore, taking the combined teaching of Jain in view of Chan as a whole, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to modify Jain using defining the second differential as the sum total of 
differences in value between a target pixel and a plurality of pixels in the vicinity thereof, 
and each of the differences is multiplied by a gain, with the coefficient being varied 
depending on the size of the corresponding difference. The motivation to do so would 
help the sharpening process to sharpen real objects in the image and to avoid the 
sharpening of JPEG compression artifacts as suggested by Chan (Col. 4, lines 21-49). 

Regarding claim 7, the combination of Jain in view of Chan teaches that the 
coefficient is set to be different values depending on cases in which the difference is 
greater than a second parameter and in which the difference is smaller than the second 
parameter, and the degree of the sharpening process is controlled by altering the 
second parameter (See Chan, col. 4, line 50 - col. 5, line 40; col. 5, lines 64-67). 

Regarding claim 9, Jain disclose that image enhancement can be perform to 
color images by independently transforming the input color coordinates of each pixel 
into another set of color coordinates, where the image in each coordinate is enhanced 
by its own (monochrome) image enhancement algorithm (Page 262-263, Section 7.8). 

Regarding claim 19, the combination of Jain in view of Chan as applied to claim 6 
teaches a recording medium, which has an image-processing program recorded 
therein, the image-processing program being arranged to allow a computer to carry out 
a sharpening process by subtracting from the image data of the original image the 
second-order differential with respect to each pixel, the second order differential being 
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obtained by first defining the distribution of image data of an original image as a 
function, the computer being allowed to execute a process wherein: the second-order 
differential is obtained by the sum total of differences between a target pixel and a 
plurality of pixels in the vicinity thereof, and each of the differences is multiplied by a 
coefficient, with the coefficient being varied depending on the size of the corresponding 
difference. Since both, Jain and Chan teach the sharpening process as algorithms to 
be used in image processing programs and represent the process with computer 
generated images of said processes, the use of a memory for storing those programs is 
necessitated in Jain and Chan. Grounds for rejecting claim 6 apply here. 

Regarding claim 20, the combination of Jain in view of Chan as applied in claim 
7, discloses that the computer is allowed to execute a process wherein: the coefficient is 
set to be different values depending on cases in which the difference is greater than a 
second parameter and in which the difference is smaller than the second parameter, 
and the degree of the sharpening process is controlled by altering the second 
parameter. Grounds for rejecting claim 7 apply here. 

Regarding claim 22, Jain disclose that image enhancement can be perform to 
color images by independently transforming the input color coordinates of each pixel 
into another set of color coordinates, where the image in each coordinate is enhanced 
by its own (monochrome) image enhancement algorithm (Page 262-263, Section 7.8). 
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Allowable Subject Matter 

5. Claims 10-13, 23-26 and 31-35 are allowed. 

6. The following is a statement of reasons for the indication of allowable subject 
matter: prior art of records, neither anticipates nor renders obvious that the second- 
order differential has at least one of an upper limit and a lower limit, and the degree of 
the sharpening process is controlled by altering a third parameter for determining the 
upper limit and/or the lower limit and that in the Laplacian process, adjacent pixels 
whose pixel values are not different from that of the target value by more than a 
parameter 0 are not subjected to the Laplacian process, and a resulting output value for 
g(i, j) from the sharpening process is adjusted using the parameter 0 which is a set 
variable. 

Regarding claims 10, 23, 31 and 34, Jain discloses an image-processing 
method, which carries out a unsharpening process by adding to the image data of the 
original image the second-order differential (See equation 9.20, page 351) with respect 
to each pixel, the second order differential being obtained by 1) defining the distribution 
of image data of an original image as a function, and 2) taking the Laplacian of that 
function, wherein the degree of the unsharpening process is controlled by altering a first 
parameter "A" (See equation 7.31 , page 249) for determining the size of the second- 
order differential to be added to the image data of the original image (Pages 248-249; 
pages 351-353). The process discussed by Jain is an unsharpening process and not a 
sharpening process. However, by making the first parameter A<0, the formula for 
unsharpening discussed in Jain would become a sharpening formula. Therefore, it 
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would have been obvious to one of ordinary skill in the art at the time the invention was 
made to change the first parameter in Jains's formula to a value less than zero to 
perform sharpening. 

However, Jain fails to teach or suggest that the second-order differential has at 
least one of an upper limit and a lower limit, and the degree of the sharpening process 
is controlled by altering a third parameter for determining the upper limit and/or the 
lower limit. Jain also fails to teach or suggest that in the Laplacian process, adjacent 
pixels whose pixel values are not different from that of the target value by more than a 
parameter 9 are not subjected to the Laplacian process, and a resulting output value for 
g (i, j) from the sharpening process is adjusted using the parameter 9 which is a set 
variable. 

7. Claims 3, 4, 8, 15-17, 21 and 28-30 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 

Conclusion 

8. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
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extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nelson D. Hernandez whose telephone number is (703) 
305-8717. The examiner can normally be reached on 8:30 A.M. to 6:00 P.M.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wendy R. Garber can be reached on (703) 305-4929. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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